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(54) METHOD AND APPARATUS FOR DRY ETCHING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a method and an 
apparatus by which the uniformity of an etching 
operation is increased and by which the controllability of 
a pattern size and a pattern cross-sectional shape is 
excellent by a method wherein a plasma state during the 
etching operation is detected by the emission analytical 
method of the plasma and the plasma state is adjusted 
according to a change in the detected plasma state. 
SOLUTION: Regarding a change in a plasma state near 
the end point of an etching operation, emitted light from 
a plasma is detected via a window arranged in the wall of 
a chamber, only light at a specific wavelength is taken 
out by using an interference filter emission spectral 
analyzer or a monochromator, the emitted light is 
detected and analyzed by using a photodiode or the like 
or the mass of a substance in the plasma is monitored 
by an analyzer 11, a DC bias power supply is controlled 
according to the change in the plasma state, and the 
plasma state is adjusted. Thereby, the uniformity of the 

ecthing operation is increased, and the controllability of a pattern size and a pattern cross- 
sectional shape is made excellent. 
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'1 A T x v * > IWTttjB© X9 Xv© -Y > f 

-*>x«$©£ft«:i&i;r«» l 7©tf«jflBfiEK:j:»>«| 

[0 04 l ] c©^?iic<fc0ig8K:in-rJ;^K:, 

»x 'vf> ^7tf ifi©S«*iH©»18tt©SE{fc{cj: 0 
£<bLfcX5Xv©SB>^7*«Bffi©3Mb*Bffll 7 
©«a*»{t3tf.5e£<C,fc*)lli«U «*£4_hT'©x 
»^>i'»tt©«6-3#*T*Mku ij^j'Uttc 

5 X vftfl© g B'< T*m£* cfc 0 3»*WCC(W8P pJfiBr 

[0042] g] 7 tcw-rawM 7 cct ttm'a. x? x 

v««©^{t* X9 XvAi 6©«*»*flRt» » ^7X7 
*©H*»Wi 2ccj:«3ttair*»ffir. c©t§£&w 

[0 04 3] ^SatKl 8iLt, pg 1 2 Kwfi » 

*>*SR©Wccoc>T8tt9rr*. x y ^>ys©|S7fs 
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wa«ta«±seH 1 o © p e * - f© f ^ ^ x 7 ^ > ? 

HI 2tc^T^tSfi«J5*. SI 0 © P E -t— F© h* -7 -Y x 

» ?• > ^RKfcor7 y - KiSffi 3 i &fl9©tee 
K. *7XSS-?©«egittlfi (7 f ?w h y *x 
SlR3?©»£HKK:fcS3«) *3t9Z-r*flfflteJBi£ 

2(cttK3n»:ffnttfBtBB©jattftj:oist» (ami 

0#© 1 «T) ©AttttOWR 1 7 a *»«El,fc 0 fift 
10 i£SS)I6©jai&ifc<t LT. JIS— flaWJCtt. 13. 5 6 

[0044] H 1 2 K^Ofc^rfticJ: OWfctifclS*© 
«i UrB8«CS\r^/7X«Sf©tti»ttiSfei:©^)RK 

(HitfTa, A 1 . C r . Mo, fifc-£ft6©^£3§0 
224F7-fiv?>^b. &®<£<D 
ffl&TnT. x-vT-yytfZ.iatCF^ S F.3£©$!3itJS 
tt^McrtX tWSRmo>m&iJ*>k£.b. UTAH**:. 
fc/cL, A 1 © h'7 -YX7 ?>yiC«BC 1 ^©ifisft 
20 SA'xWltis. fi£3fe©F-5^x v^>y^iS©^ 

*>6R I E-t- F© \ : 5-{x.~,?^>?tt1)i±P > tiZ£ 

«2 l*»iar4Ta!«ffitcffiiH6©«ift»J:»)iS(r>JS 
WK©flNRl 7 aJCtO^^En^n-r-SCiJCtfJ. s 

[0 04 5 ] C©^{c < fcO08tC7nU/c«J:^K:3j--y« 
30 -x 7 ^H$©^&x 7 5«l$tt©afbB»»3 

[0046 ] ^Jte6?3©^ffi-e«, £««RXL.&l>ffi| 

©msicEptti-r s r f is^^m^cc j: o x-5 x-7®a-^ 

Stt«^©^fcSX5-Xv©^^^2ft. ««?r^ 

ft^AW-rswiBtt^iaBifcaKWiai-c**©^ x 

•> ? > y U-f h ^©!f#t4*iKH# V T5SS<D f - V T 
40 7X©tK<j§£$IJ$!U ^<-l7f>yi*DX!if> 

im&zmm-r zzt froim ttzz. 

[0 04 7 ] ftfc. ±33*i6W«^tc. br4 5 -^ 

^asNsgsts. r ^ ^ ^ x^ h <j ? ^si, ^ -f ^ 

^ ©«?4©x 7 ?>?!,c.t:3tWZmm-§'2> C tfrX 

So 

[0048] m%.'<*. tmtis-z'o.. fjv^mi, am 

50 Sffc. ^7^f »*S«LRC?*iif{c»if4E!*JBl«U/cS 
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*>#f®6LT:iX Ta, TaN, TaMo, TaW, 
W, Mo, AK AISi, AlCu. n'-Si, I 
TO, SnO,, C rmzmi*>CtK-C*Z>„ £/c, 
tne>©f$x^9 : >J'I©/i 35*. I Onm~tfc<*m<D 

ICM UX it O , 0 tc C F , *> O, bfc S F , # 
#*U,»*t. HCl. CI,, BCl 3 . He, Ar, H 
I. H,1t£*mi>&Ct1»'Clt& m 

[0 049] 10 
ig v - y >©(a]±*s Djfg 4 & * c 
0-C-&&,, 20 

[03] m3mmmic£?> y? 4 xy >/m&<DW% 

[04] mAmtm^&z Y5 43.v*>tr$m.<DWw& 

[05] m5mMMtcj:z 3v^-ytfm<om& 

[06] m^mmmicxh h^^i^^^gcM 
0r-*-s. 

[07] »7S6teWtt:j:* h* 5 -<* x »; ^ > d/^SofiiBg 
0~C£>-S<, *30 
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* [08] *^Oh-7^i^>^Slcj:-,Tx^ 
[09] ft*©K^:t??>^S«£0-C&.Se 

[010] se*<Dft&© h'7-ri;. y^<D«BS0r 

[011] ^©#&{CJ:0i y *>^;**ifciS®<DK 

[012] »8^SSWCcfcS K^-^x 3rf->d^iira©iH 
BS0-C*S. 

1 SJ6S 

2 3(7 V-KfSS 

3 rs-Yl&m 

4 S« 

5 -f>f-y>Xl^ 

6 s^a^iK 

8 #*3»AP 

9 gfa^se^ff 

1 0 K^>7' 

1 1 /7X7HMfKiiUi« 

1 3 DC^V7Xffl 

14 ^•^XvgB^*-<TXgt#JSXW7'7X-7^> 

15 fi«BK7-f;U* 

16 W>b--^>^M^H 
17, 17a ^ijK^j® 

2 1 S« 

2 2 ^J8R 
2 3 bi^X h 




'tt%l¥-9- 1 29 59 4 
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